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EXECUTIVE SUMMARY

As the title suggests this document provides brief instructions for a set
of computer subroutines called SIMBAT. SIMBAT can unconditionally and condi-
tionally simulate random directional ocean wave properties. Given an estimate
of the directional wave spectrum, the program calculates elevations, kinematics,
and pressures in the random wave field. These calculations can be conditioned
on particular kinematic or surface elevation time series.

Conditional simulation of wave property time series statistically consis-
tent with a specified measurement set, provides a very powerful approach to
certain ocean engineering problems. The usual computer simulation of waves
satisfying a specified model for the directional spectral density suffers from
a serious practical defect if one is primarily interested in producing very
large waves. Most simulations produce only average waves unless the simulation
is run for a very, very long time. SIMBAT allows for the inclusion of a large
wave profile or wave group to be embedded into the wave train, resulting in
very short computer simulatioms.

The report describes basic wave properties in their complex form, describes
the program SIMBAT, and explains in detail the development of the Legendre
polynomials for storage of the large volume of wave kinematic data generated.

This contract report was prepared by Dr. Leon Borgman, professor of
Statistics and Geology at the University of Wyoming, working for the Naval
Civil Engineering Laboratory through his statistical consulting firm, Leon E.
Borgman, Inc. The work was principally funded by the Mineral Management
Service through Charles Smith of the Technology Assessment & Research Branch.
Additional work in fiscal year 1990 is planned under Naval Facilities Engineer-
ing Command funding for testing, modifying, and annotating SIMBAT.

//’“: Accessicn For
O‘\ ¥ — R N X L.
g s V
00’.‘ : N .L : ‘r o Y I
‘qugﬂ“ DUie T E]

S -

CTistiaeatten/

frall-rility Codses
T avetl and/or
Dist : Soocial

P | l
‘ﬁ'cﬁzl

.-




TABLE OF CONTENTS

1.0 General Coordinate System .

2.0 Basic Wave Properties .

3.0 Wave Properties in Complex Form .

4.0 Wave Properties as a Discrete Fourier Transform .
Program Layout

6.0 SIMBAT Separate-Module Package

7.0 Orthogonal Expansion (Option 6) .

8.0 Implementation in Code

9.0 Other Depth Term

Appendix A

page

12

19

20

21

—

A



1.0 GENERAL COORDINATE SYSTEM

The ocean wave kinematics will be referenced to a general horizontal
coordinate system. All horizontal_coordinate axes are established within

navigation headings measured clockwise from true north.

8 = direction of positive x-axis
By = direction of positive y-axis (1)
|8_ - 8_| =90°

X y

Let the vertical axis z be zero at mean water level and positive down-
ward.

The direction of travel of a wave is 8 in navigation heading. The
wave is traveling toward direction 8 if Bo = 1 and is coming from
direction 8 if Bo = -1.

2.0 BASIC WAVE PROPERTIES

Eight wave properties are of interest. In terms of real functions,

there are
(1) The water level elevation:
n(x,y,t) = a cos (B, k [x cos(8 - 8,.) +y cos(® - ey)y

- 2nft - ¢} . (2)

(2) The components of water perticle velocity:

[Vx(x,y.z,t)] _ acangy Soshlk(d-a)] [so cos(B-Bx)}

Vy(x,y,z,t) sinh(kd) Bo cos(e-ey)

+ cos [Bo kix cos(e-ax) +y cos(e-ey);

- 2nft - ¢] (3

PRS-V ERY & SV UL TP
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(3)

(4)

- sinh[k(d-2)] ]
Vz(x,y,z,t) a(2nf) sinh(kd) sin[Bok{x cos(9 ex)

+ y cos(8-8 )] - 2nft - ¢] (&)

The components of water particle acceleration:

ax(x,y,z,t) = a(zﬂf)z cosh{k(d-2z)] By cos(8-6,)
ay(x,y,z,t) sinh(kd) Bo cos(a-ey)

. sin[Bok{x cos(G-Bx) +y cos(e-ey)]

- 2nft - ¢] (5)
az(x,y,z,t) = - a(wa)2 ﬁig%ﬁ%ﬁggéll cos[Bok{x cos(e-ex)
+y cos(e-ey)} - 2uft - ¢] (6)

The water pressure anomaly (plus and minus about hydrostatic

pressure):
= cosh[k(d-2)] .
p(x,y,z,t) = apg co:zstggdi) cos[Bok{x cos(0 Gx)
+y cos(e-ey)] - 2nft + ¢] (7

In these formulas

L}
it

[+
[}

a = wave amplitude

wave frequency

water depth

k = wave number = 2%/wavelength
9 = wave phase
p = water density

g = acceleration due to gravity




3.0 WAVE PROPERTIES IN COMPLEX FORM

Through the use of the complex form of cos a and sin a where

cos o = exp(ia) +2exp(-ia)

= exp(ia) - exp(-ia)
sin o 21

All of the wave properties listed above can be expressed in the form:

i¢
B(f)

ae
2

+y cos(e-ﬂy)}] exp(i2nft

G(z) T(f) H(8) exp[-iBok[x cos(G-Bx)

)

for positive f. The original real-valued wave time propertv equals

B(f) + B(f)* where

B*(f) = complex conjugate of B(f
The functions G, T, and H for each wave
(1) Water level elevation:

G(z) = T(f) = H(8) = 1.0

(2) Velocity:

)

property are:

cosh{k(d-2z)] _ ie-kz + e-k(Zd-z)! -
Sinh(kd) {1 R e-de] ’ or .
G(z) =
sinh[k(d-z)] _ [e-kz . e'k(Zd'z{J .
sinh(kd) !1 . e'de} ’ r 2
’ for Vx and Vy
T(f) = 2nei | cor vz
B cos(9-8 ) , . for Vx
H(®) = B cos(e e ) , for Vy
’ for Vz

and V
y

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)




(3) Acceleration:

[ -kz , -k(2d-z)
coshfk(d-z)] _ {e + e ]
sinh(kd) - (- e-de} ’ for a, and ay
G(z) = A _ . - (16)
sinh[k(d-z)] _ {e % - o7K(24°2), for
sinh(kd) ~2kd ! z
L {1 - e }
(Zﬂf)zi R for a and a
T(£) = 1 ) y (17)
-(2n£)° for a
L z
[ B cos(8~8x) , for a
H(8) = B cos(e-By) , for ay (18)
1.0 , for a
L z
(4) Pressure anomaly:
o(zy = coshikd-z)] _ (e k2 4 o7k(2d-2), (19)
cosh(kd) {1+ e-de}
T(f) = pg (20)
H(B) = 1.0 (21)

4.0 WAVE PROPERTIES AS A DISCRETE FOURIER TRANSFORM

Let aei‘ be replaced by the complex-valued wave amplitude Amj for

frequencies, fm:

[m Af; 1€ms - g - 1} and directions, Bj,
[j A8; 1<3j<J}
where A9 = 27n/J
Af = 1/(N At)

At = time increment

N At = length of time series




Also let k be replaced by km where

2 =
(wam) = g km tanh(kmd) (22)

The sequeﬁce, defined above for 1 £ m < N/2, can be extended to N/2 < m
€ N-1 by requiring that (in analogy to Eq 10)

B{(N-m)Af] = B(m Af)* (23)

where B(f) is the general complex-valued wave property defined previously.
The sum of these wave forms over 0 S m S N-1 gives a discrete Fourier
transform version of the wave properties. Here, it is assumed that Amj
=0 for m =0 and m = N’2., The m = 0 value is the mean or DC component.
Taking it as zero guarantees that the wave property oscillates about
zero. The value at m = N/2 is a very high frequency component at the
Nyquest frequency. The length of the time series, N, and the time
increment, At, can always be selected so that there is no energy at fN
= (N/2) Af.

/2

Then,
N-1| J
wave property
{at t = n At } = 2 2 Amj Gm Tﬁ Hj
m=0| j=1
; , mn
-xﬂokm[x cos(ej Bx) +y cos(ej By)} i2w N
. e e
....... (24)
This represents a summing of many waves, each with their own frequency,
phase, and direction.
The last equation provides the general procedure for
frequency-domain wave simulation. The quantity in the bracket is
computed for 1 S m < N/2. Usually this is only necessary for a
relatively small subset of the interval, say
0 < my Sms m < N/2 . (25)




5.9

or

NUM = m - my + 1 (26)

"frequency increments. Then the rest of the coefficients for 0 S m < N/2

are set to zero. The values for N/2 < m $ N-1 are the complex conjugate

of those in the left half of the sequence. That is,

{coefficient at N-m} = {coefficient at mj}* 27)

PROGRAM LAYOUT

The program has seven options in addition to exit and help options.

These are:
(1) Option No. 1.

A complex-valued matrix of wave amplitudes in the form:

A(m,§) = p(m,j) oi®(m i)

is simulated by frequency-domain computations. Here, p is the wave
amplitude, ¢ is the phase. The m-index ranges over a regular grid of
frequencies, and the j-index ranges over direction of wave travel. This

option gives an unconditional simulation.
(2) Optioa No. 2.

A conditional simulation is a time series simulation which is
forced to agree with a specified initial data time series segment, while
maintaining appropriate correlated randomness. The program SIMBAT
develops conditional simulation by several methods, all based on first
producing a conditional simulation of the A(m,j) described under the
first option. These A(m,j) however are conditionally simulated, rather
than unconditionally simulated. The production of such a set of

conditional simulation requires a number of pre-computed arrays. Option
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No. 2 develops these input arrays. Thus, it is a pre-processor to the
various options which subsequently compute the actual conditional

simulations.
(3) Optiom No. 3.

This option uses the output from the previocus option, for the case
where the conditioning interval is shorter than the full time series, to
compute a conditional simulation of the A(m,j) complex matrix of wave

amplitudes.
(4) Option No. 4.

This option is the same as Option No. 3 above, except that the
conditioning interval is a full time series. That is, a measured time
series of length, N, is used to develop the A(m, j) complex-valued wave
amplitude, which in turn may be used to simulate in a later option, time

series of length, N.
(5) Option No. 5.

This option uses the complex amplitude table of A(m,j) values to
generate full time series (of length N) for various wave properties as
specified. It basically is designed to be useful for the case where

only a few time series (say 20 or less) are needed.
(6) Optiom No. 6.

This option i{s the faStest way to develop velocities and accelera-
tions at many load points throughout a complex structure. It provides
orthogonal polynomial coefficients for a Legendre expansion of each of
eight wave properties (n, Vx, Vy, Vz, ax, ay, az, pressure) within a
region (xo-D1 < x < x°+Dl), (yo-D2 <y < y°+Dz), and 0 < z < d. A dif-
ferent, (optional) set of coefficients are provided at time step, as

stored on a file. Option No. 6 computes these coefficients and stores
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them on a master file. The user then reads the master file, time-step

by time-step, and uses coefficients at that time step to generate all

the wave kinematics at the various (x,y,z) locations throughout the struc-
ture. Then the user reads the next coefficient set at that time step,

and so forth.
(7) Option No. 7.

This option provides a short list of wave amplitudes, phases,
frequencies, wave numbers, and travel directions which give a wave train
that approximates the full wave field represented by the A(m,j) matrix.
It will not exactly agree with the condition set, but will be somewhat

near. It is probably slower also, in use, than Option No. 6 above.

An overall flow chart is shown in Figure 1. The delta stretching
is applied by the user as based on having the sea surface elevation and
the wave kinematics at the same (x,y) location. Other spectral models
and spreading functions will also be coded into the package. Currently,
the Ochi-Hubble and Gaussian spreading function are implemented. However,
it is easy to insert other choices as subroutines into the structure.

It is anticipated that many further enhancements and modifictions
will be introduced during July and August 1988 as a natural outgrowth of

experience and further needs as the program is used in applications.

6.0 SIMBAT SEPARATE-MODULE PACKAGE

The SIMBAT simulation package is also provided in separate modules

of relatively small size for computation on larger microcomputers. The
modules are:

1. SIM125 -- options 1, 2, and 5
2. SIM3 -- option 3
3. SIM4 -- option 4
4., SIM6 -- option 6

5. SIM? -= option 7




Before running program: Set parameters and compile, either for unconditional simulation
(option no. 1) or conditional simulations (option no. 2)

EXECUTE PROGRAM J

Write Title

read previous output start fresh
From What File?
Enter Title
and
Documentation
Read Header
Read Data
Output Parameter
List, Title, Doc., etc.

Figure 1. Overall flow chart for SIHBA’f.FOR.
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Write Option List

]

What Option?

Exit
00000000 OQOOGPOSS

Unconditional
Simulation
([ A X N NN N ENNNNZE ]
Preprocess
Conditional
Simulation
(A NN N NN NNNMNNGE)
Conditional
Simulation
(Cond. Segment < N)

(R R N N N N B NN NNZJJ
Conditional
Simulation

(Cond. Segment = N)

NTS Wave
Properties

00 0O0OOOOIISIOGOOIODS
Orthogonal
Polymonial
Expansion

Short List
Wave Amplitudes

Help

Figure

@

exit without save

write

Amplitude

What File?

Write Data
Last Option

—

Amplitude

Amplitude

Code Block #1

Time
Series 5

Code Block #2

Legendre

Coeff.

Code Block #3

Amplitude

Code Block #4

Code Block #5

more help

Code Block #6

exit

1. Overall flow chart for éIHBAT.FOR (conc.inued).
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Each module is used by executing the module and exiting with storage of

the results on a .user-selected file. The set of complex wave amplitudes
{A(m,]) ; 0SmsSN-1, 0S5 jsJ-1}

Each option can be classified relative to its relation to A(m,j) as

shown in Figure 2.

Option No. 2
conditional
simulation

preprocessor
Option No. 1 Option No. 3 B Option No. 4
\ | < >
conditional conditional
unconditional simulation simulation
simulation L<N L=N
A(m,j)
. oduce coef. for roduce abbreviated
roduce a finite pr P .

mn:bcr of time series local onho_gonal low-r.esolutxon
expression amplitude set

/ N

Option No. 5 Option No. 6 Option No. 7

Option Nos. 1, 3, and 4 produce a set of A(m,j). Option Nos. §, 6, and 7
use an amplitude matrix as input and produce time series or
algorithms to lead to time series. Option 2 is a special preprocessor
which must precede the execution of Option Nos. 3 or 4.

Figure 2. SIMBAT module relationship.
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Any of the basic inputs (1), (2,3), or (2,4) can be combined with
any of the basic outputs (5), (6), or (7). Typical example runs are
shown in Appendix A and as files on the accompanying diskettes. The
fundamental output for Option No. 6 is given on the diskette as file
MAST6.DAT. Option No. 6 requires further theoretical discussion.
Similarly, the concepts of conditional probability deserve an expanded

exposition.

7.0 ORTHOGONAL EXPANSION (OPTION 6)

The shear mass of computations required to compute forces at many
load points in a moving structure subject to wave actions is a major
problem in operating with either conditional or unconditional
simulations of wave kinematics. One approach is to try to reduce the
number of waves required to produce (approximately) the same wave train.
This is provided by Option No. 7. Another approach is to summarize the
local variations of the wave kinematics in some sort of additive
function system. Option No. 6 is based on Legendre and shifted Legendre

orthogonal polynomials. Let

pn(x) = ao + alx + ... + a x (28)
p:(x) = ag + an + ...+ a:xn (29)

be the Legendre and shifted Legendre othogonal polynomials of order n.

The coefficients are selected so that

1 [ 0 y ifm#n
] pm(X) pn(x) dx = | 2 (30)
-1 i InFl ifm=n
1 . [
] * 0 y if m # n
[pm(x) pn(X) dx = A 1 ) (31)
0 ] Intl ifm=n

12

o % .




The first several Legendre polynomials are

po(x) =1
pl(x) =X
p,(x) = (3x°-1)/2

p3(x) = (5x3-3x)/2

(35x%-30x%+3)/8

P, (%)

(63x°-70x°+15x) /8

P5(x)
The SIMBAT programs incorporate Legendre polynomials up to crder 12.
Most approximations to wave kinematics will not require orders greater
than 5.

The use of orthogonal polynomials to approximate an arbitrary
function, g(x), defined on (-1,1) can be illustrated as follows.

Suppose the approximation to be used is
N
gx) z ) A e (x) (33)

n=0

The coefficients a_ are chosen from a "least-squares'" criterion. Let

a be those values which minimize

1 N 2
Q = [ g(x) - 2 a pn(x) dx (34)
-1 n=0
Then
. 1 N
g%; = - I 2{g(x) - 2 a pn(x) pk(X) dx (35)
-1 n=0 '
1 N 1 .
% (%E) = - I 8(x) p,(x) dx + 2 a f P (%) p(x) dx (36)
-1 n=0 -1
13




Q is at an extreme if aQ/aak = 0 for all k=0,1,2,...,N. This reduces to

N 1 1
2 a, [ P (%) p (%) dx = ] g(x) p, (x) dx (37)
n=0 -1 -1

But by the orthogonality relation, this further reduces to

1

‘k(i%zi) = f 8(x) p(x) dx (38)
1
1

8 = (Z%il) j g(x) pk(x) dx (39)
-1

The similar development for shifted Legendre polynomials gives

1
af = (2k+1) [ g(x) pf(x) dx (40)
0

How can these relations be applied to ocean wave kinematics? The essen-
tial cannonical form for a linear wave property is given in Equation 24.
It should be noted that in every case, Gm(z) is either 1.0 (water level
elevation) or is of the form
-k z -~k (2d-2)
m m
e + s, e
-2k d
m

1+ s2 e

(41)

where km is the wave number. Thus, the general wave property, p(n At)

can be expressed from Equation 10 as

N-1
p(n At) = 2 c_ g Lt2mmn/N (42)
m=0
where cm is the FFT coefficient given by
J
-1B°km{x cos(8-9_ ) + y cos(0-0 )}
c,6 = 2 Ay @ x y (43)

J=1

14




for sea surface elevations, and

-k z =k (2d-z)
m m
&‘ M T }

Anj T H; { -kmd}

(@]
8
it
1l Py

l+s, e

3=1 2

-iB k {x cos(8-8_) + y cos(6-8 )}
.o Om x y ‘ 44y

for the other wave properties. These can be expressed as a sum of

sroducts of separate functions of x, y, and z as

Sea Surface

J
i8 k x cos(8-8 ) iB k y cos(8-8_)
c = 2 A e ©OM x’ Jom y (45)
m mj
=1
Othér Wave Properties
J
A . T H -k z -k _(2d-2)
C = —mi m J e moy s, e o
m -kmd 1
=11+ s, e
-iB k x cos(0-8 ) -iB k y cos(9-8 )
. e OM x* ,Tom y (66)

Suppose it is desired to obtain a good representation locally in the

vicinity of the structure. Consider the volume

x°~D1 €£xS x°+D1

y,"D, S ¥ S y*D, (47)

0sz<d

(Here z has been taken as positive downwards and zero at mean water

level.)

15




It is natural to scale the function as

Sea Surface

X~X

o
J -iBokmxo cos(e-ex) -iBokle( Dl ) cos(B-Bx)
C = 2 A e e
m mj
=1
-1Bokmyo cos(8 By) -1B°kmDZ( Dz ) cos(8 Gy) (48)
e
Other Wave Properties
J
A . T H -k z -k (2d-z)
C = 2 n o e "™ +5 e ™
m -kad 1
=11+ s, e
X=X,
-iﬁokmxo cos(e-ex) -18°km01(—ﬁz—}cos(6-9x)
- e e
vy,
-1B°kmy° cos(G-Gy) -iﬂoksz( Dz ) cos(e-ey) (49)
- e e
Let
X=X
-ibokmnl(—ﬁ;—) cos(8-8_) N ox
o = 2 8 pa( 5, ) (50)
a=0
-isokmDZ(T-) Cos(e'ey) N y-y
e 2 = 2 a, p ———9) (51)
B “8 D2
B=
k z N -k 2
e = 2 Cy py(e ) (52)
¥=0 ’

16




- -y ——

where ko is & selected single reference wave number. For many applica-

tions, the second term

-km(Zd-z)
e

is negligible because depth is large. For the moment suppose that this

second term can be ignored. It will be reintroduced later. Then if

u= (x-xo)/D1
v = (y-y,)/D, (53)
-k 2z
w,=e °
1

J
¢ - 2 . e-iﬂokm[xo cos(ejex) + Vs cos(e-ey)]
m mj
j=1
N N
} 4 p@ - ) by pg(w) (56)
a=0 8=0

Other Wave Properties

J A T oH e-iﬁokm[xo cos(B-Gx) + Yo cos(a-ey)]
c = 2 mj o j
m -2k d
j=1 l+s,e "
N N N 2
P EEEXCEED I RO RO (56)
a=0 B=0 ¥=0

If this is substituted into Equation 42

N N N « a
p(n At) = 2 2 Z By, 8, 3( AE) P(u) pg(v) p¥(e °H (55)
a=0 B=0 ¥=0

17
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where (sea surface case)

N-1
-iB k x cos(8-8_)
_ omo X
Ba,B,X(n At) = 2 {

J
2 a bB Amj e

-isokmyo cos(a-ey) e121lmn/N

e (56)

This is an FFT of the quantity within { } for each a, B, and ¥ combina-
tion.

The other wave properties have a similar expression with

N-1 J

Ba,B,l(n At) = 2 | 2 aa bB y Amj Tm Hj
m=0 j=1

-1B°km[x° cos(B-Gx) +y, cos(a-ey)]

e i2wmn/N
. e

.......... (57)

At a given time, n At, many of the B for a given wave property,

are negligible. After all the region xotgis':nd yotD2 is relatively
small relative to the wave lengths. Hence low crder polynomials are all
that are required in order to represent the variation over the horizontal
region. The variation vertically is more or less exponentially atten-
uated with depth, so a polynomial in

e-koz
should only need relatively low order.

Hence, at a given time, only a few BG.B,I will be needed to repre-
sent the wave property. The particular coefficient needed may, however,

be different from one time step to another.

18




Up to here the actual computation of a_, bB’ and Sy has been not

explicitly stated. From the definition of orthogonal polynomials

-ik B D, cos(8-8_)u
a, = Z%il ] e MO° 1 X pa(u) du (58)
-1
1
-ik B D, cos(6-0 )v
by = Z%il f e "OZ Y py(v) dv (59)
-1
Lok [k
Sy = (2¥+1) [ wl pg(wl) dw (60)
0 .

8.0 IMPLEMENTATION IN CODE

The a, bB’ and Cyr which are functions of m and j, are computed
and combined as given in Equation 56 and 57 and then Fourier transform
with the fast Fourier transform to develop Ba,B,Z(n At) for each wave
property. These are sorted in order of absolute value at each time step
and listed in a sequential file.

The coefficients are listed in the file in integer form with the
last 3 digits giving an index which may be used to determine the orders
a, B, and ¥ for that coefficient. Thus, the coefficient with value
xxx.xxx is listed as the integer xxxxxxyyy where yyy is the order

designator. A matrix

LSTXYZ (yyy,l) = o
LSTXYZ (yyy,2) = B
LSTXYZ (yyy,3) = ¥

gives the order associated with each yyy value. The integers are ranked
in order of decreasing absolute value. Thus the user can compute with
the much abbreviated list of coefficients needed at that time step to

.represent the wave property within the local region.

19




9.0 OTHER DEPTH TERM

Let

-ko(Zd-z)

w = e
2

Then an exactly similar expansion with the same coefficients can be .

developed. The resulting representation of the wave property is

N
0 B8=0 ¥

-koz‘ -k, (2d-2)
[pg(e ) + s, pk(e )}

p(n At) =

Nl Z

Ba’s’x(n At) pa(u) pB(V)

I (Nt 2

« 0

Note: The Module SIM6 is still under testing and may be changed further

as the study continues.
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Appendix A

EXAMPLE RUNS




OPTION NO. 1 CONSOLE LISTING
TO BE FOLLOWED BY OPTION NO. 5

(222 T LTSRS RS2SR 22 R S s R Rl bl bl

FROGRAM SIMULATES WAVE ~ROFERTIES BY FREQUENCY DOMAIN MZTHODS
FOR EITHER UNCONDITIONAL OR CONDITIONAL SIMULATIONS.
(WRITTEN EY _ZON BORGMAN, LARAMIE. WYOMING)

PLEASZ KEY RETURN TO CONTINUE
T4 36302 AU A T 3 3 Fe I3 2 2o 26 Ao A 6 AT T e I I T I e A A A B A T A T S F T U I

+ DO YOU WISH TO READ QUTRJT SFROM PREVIQUS RUNS

OF CORTIONS #1 QR 82?7 (Y = YES. N = NC

N .

PR T TR T P I LI SR 2 Y S S P PSR S22 22 2 T

b ENTER A SO-CHARACTIR TITLE FOR THE TIMME SERIZS DRTA.

S5/730/88 S:27 AM CONSCOLE LIST EXAMPLE

EZ 2T AT SR SRR S S RIS R S S S L S S L

ENTEZR A S3-CHRRACTER SUMMARY OF TWE TIME SERIZS
DOCUMENTATION FOR FUTURE REFERENCE.

THE QUTFUT IS STORED ON L3LIST1.DAT

OFTIONS ACTIVE IN THIS SUBPROGRAM:

3. EXIT PROGRAM

4 1. PRODUCEZ COMPLEX AMSLITUDES FOR ULNCONDITIONAL SIMLLATIONS
2. PRE-PROCESS DATA TO FPRODUCE NECESSARY INSUT FOR A

h CONDITIONAL SIMULATION
s, SIMULATE TIME SERIES FROM AMPLITUDES (WUSES OLTRUT FROM

° STEP #1, #3. OR #4.)
8. HELP

ITFET 2SI LIT SR E S Z 2R ALY L LS AL NS S L 2
(PLEASE ENTER YOUR CHOICE AND KEY RETURN)

1 OPTION NO.

ENTER SRECTRAL-LINE CUTOFF FRACTION. (NOTE: A Swaio

VALUE IS GOOD. ONLY THOSE LINES GIVING VARIANCE CONTRIE.TIIN
GREATER THAN OR SAUAL TO (CUTOFF#LARIBGEST SFECTRALC wINI) A3E
KERST

3. 20021

LA 22220 a2l 2 2222222y Y YT Y Y HEy gy SE e Y TN YR YN

ENTER SEED INTEGER FOR RANDOM NUMBER GENERATOR. I1Q

v

g ‘L““

1234%6
Laddl 2L R T IIIITIIZ R YR TR TP LS LFTTLLLE TLY 2 YL TITY
ENTER IQFT: -
10RT=1 INDICATES DSFEC MATRIX IS5 CCMPUTED AND THEN
STORED FOR FUTURE USE IN R USER-SPECIFIED FILE.

TS TRS TURTAQATTE ASSC™ MATATY & OTANM ~IMM A




. --\m—~4v1--h“-&-**&

-

»

B . M JUS TN SV [ HRNIPR

(2 22T 222 2L X2 ST RS SYS2 RS AR YR SR L L R R S L R A R R LR
1

ENTER FILE NAME T3 WHICH THE DATA (S TO EE STORED.
J:DSPECL1.DAT ‘

fa 2 2222 22 222222 222213222222l Al el lide iy 2 2] s
ENTER A SR2—-CHARACTER TIT.E FOR DRSFEC. MATRIX

ZXAMRLE DIR. SPECTRA NO. ¢

MODE NUMBER AT THIS STER = i

DO YOU WANT TO EMTER ANOTHER MGDE?
ENTER N=NO IF NO MORE MDDE3S ARE ~O0 BE =NTERED.
OTHERWISE. EINTIR Y=YE3

WHAT IS YOUR CHOICE?

Y

INTER LAMDA FOR O-M SPRECTRA. NOTE: LAMDA=1.9 FOR

P=M SPECTRA OR JONSWAP SFECTRA

1.2

ENTER MODAL FREQUENCY FOR MODE,

2.1

ENTER TOTAL VARIANCEZ OF mMODE.

VARIANCE DIMENSIONS DETVERMINE SFECTRA DIYENSIONS

DR. SFECT.DENSITY WILL BE IN UNITS OF

LENGTH#®##2 FER (HERTZ-RADIAN)

122.2

PRINC.DIR,=PRINC.DIR.CONST. +
PRINC.DIR. SLORE#(FREQ. -MODAL ~ER.)
DIMENSIONS: FRINMC.DIR.CONST. IN NAV. DEGREES
FRINC. DIR.SLOFE I[N DIZGRIES-SEC.
ENTER ARINCIPAL DIRECTION CONSTANT FOR MODE.

Q. @
ENTZIR PRINCIPAL DIRESCTION SL0O”E FOR mMODE.
d. 2

SPRD. STD.DEV. =SPRD. STD. DEV. CONST. +
SPRD. STD. DEV. SLOPE* (FREQ., —-mODAL ~REQ. )
DIMENSIONS: S~RD.STD.DEV.CCNST. IN NAV. D&EGREES
SPRD.STD. DEV. SLOFE IN DEGREES-SEC.
INTER SPREADING STD. DEV. CONSTANT FOR WODE.
33.2
ENTER SPREADING STD. DEV. SLORE FOR MODE.
2.2
SPECTRA PARAMETERS: LAMDA. F2. VAR= 1. Q222
SFREAD PARAMETERS: THETA, THET1.SIGY.SIGL= . 22229
ARE THESE THE VALUES YOU WANTED? IS NOT, ZNTZR N=NQD
AND RE-ENTER PARAMETERS FOR THIS MODE.
QOTHERWISE ENTER Y=YES
WHAT IS YOQUR ChOICE?
Y

MODE NUMEBER AT THIS STE™ =
DQ YOQU WANT 7O ENTER ANITHER MODE?
ENTER N=NO I7 NO MORE mMODES ARE TO BZ ZNTETIID.
OTHERWISE., ENTER Y=YES
WHAT IS YOUR CHOIC=Z?
N
a2 22 LSS TSI RS N T I SIS NS S 2SS AT 2T S LN )
AYPLUITUDE RAMDOMNESS MENU

fo

- 1. RANDOM FHASE. BUT WAVE AMPLITUDE DETEIMINISTIC AND

CONSTRAINED 7O BE EQUAL TQ 2.Q#SART(S(T.THETA))
2. RANDOM =HASE AND RANDCOM AMRLITUDZ
SLEASE ENTER YOUR CHOICE

. LR

.22

1da.




- FQINT B REACHED™
~QINT C REACHED
~QINT D REACHED
9 - © NUMSER OF DEGREES OF FREZDOM = (7@7
OFTIONS ACTIVE IN THIS SUBFROGRAM:
A. EXIT “ROGRAM
{. PRODUCE COMPLEX AMPLITUDES SOR UNCONDITICNAL SIMULATIONS
2. SRE-PROCESS DATA TAQ FRODUCE NECI3SARY INFUT FIR A
CONDITIONAL SIMULATION

b S. SIMULATE TIME SERIES FAOM AMPLITUDES (L35S OJuT=LT F30m
STER #1, #3, OR #4.,)
§. HELF

bbb b A S A A LA S S0 R 2 L S LE DD T T TR TRINRE T T2 T T DAy
(FLERSE ENTER YOUR CHOICE AND KEY RETLURN)

Q
DO YOU WANT TO SAVE THE QUTFUT FROM _AST OFTION
TER ON A SEFARATE USER GRECIFIEZD FILE 7 Y OR N

V<

.
e
.
»

ASE INTER THE FILE NAME FOR 370DRAGE

CUT1.DAT OUTPUT FILE

rogrammed STOR

hJ

J

"

The printer listing is in file LIST1.DAT.
The output to be used as input to Option no. 5 is stored in OUT2.DAT.




gutasinfives

CONSOLE LIST FOR OPTION NO. 5
FOLLOWING OPTION NO. 1

3 Yo e 4 90 T 3o T30 3o T6 3 W T T I T W T WA B I I6 I NN A I W I He T Fe I B W T BN NN

FROGRAM SIMULATES WAVE FROFERTIES BY FREQUENCY DD"QIU MET=IDS

FOR ZITHER UNCONDITIONAL OR CONDITIONAL SIMLLATION
(WRITTEN EBY LEON BORGMAN, LARAMIE, WYOMING)

PMEASE KEY RETURN TO CONTINUE
rpugegepueapepe e 3 TR R A I 2 L LA L LS LIRS L L AL Sl Rk b

DO YOU WISH TO READ DUTRUT FROM PREVI

OF ORTIONS #1 OR #2? (Y = YES, N = N

Y

WeAT IS THE FILE NAME F3OR RREVIOUS OLTRIT?

J:0UT1.DAT

ORTIONS ACTIVE IN THIS SJRPRODGRAM:

. EXIT FPROGRAM

. PRODUCE COMFLEX AMPLITUDES FOR UNCONDITIONAL SIMULATIONS

. PRE-PROCESS DATA TO FRODUCE NECESSARY INRUT FOR A
CONDITIONAL SIMULATION

S. SIMULATE TIME SZRIES FROM AWMRLITUDES (USES QUTRUT S30mM

STER #1, #3. OR #4.)

8. HELPR

96269646 3 3 3 I 2T I TN I T I A e I B T W N AN e
(PLERSE ENTER YOUR CHOICE AND KEY RETURN)

S OPTION NO.
ENTER NOISE TO SIGNAL RATIO. AS RATIC OF NCISE

STANDARD DEVIATION TO SIGNAL STANDARD DEVIARTICN
. a

CHANNEL NUMBER: 1

PLEASE ENTER MEAN VALUE DESIRED FOR THIS CHANNEL
2.2

CHANNEL NUMEER: <

PLEASE ENTER MEAN VALLUE DISIRED FCR THIS C-ANNE.
2.2

CHANNEL NUMEBEZR: 2

PLEASE ENTER MEAN VALLE DESIRED FOR THIS C=ANNEL
J.2

ENTER TIME STER FGCR START GF- LIST AND R&TUARN
1

ENTER TIME STEP AT TERMINATION OF LIST AND RETURN
202

ENTER 2 IF GRAPHICAL OUTRUT 1S DESIRED
KEY | IF NUMERICAL LIST OF TIME SERIES IS NQNTFD
2 :

MUMEER OF DEGREES OF FREEDOM = @

MET AT (ETIOUS T TLTE QUNOBNRR0om .

e S

e e

- - A—1--------.----I-------.--




B U TV SO P U Sr SRR U TP TUTILY IO IOR VT - S DIPLE MU
FRE-PROCESS DATA T3 FRODUCE NECESSARY INPUT FGR A
CONDITIONAL SIMULATION )
. SIMULATE TIME SERIZS FRI0M AMPLITUDES (USES OUTRUT =x0M
STEF #1, #3. 0OR #4.)
8. HELF
P L T T T R Ry YR S I SR S L ST S

(FLEASE ENTER YOUR CHOICE AND KEY RETURN)

!Ll '

(L]

[

-4

ENTER NOISE TO SIGNAL RATID. A5 RATIO OF NIOISE
STANDARD DEVIATION TO SIGNAL STANDARD DEVIATICN

2.2

CHANNEL NUMEBER: 1

PLEASE ENTER MEAN VALLE DESIRED FOR THIS CHANNEL

. Q. -

CHANNEL NUMBER: s

PLZASE =INTER MEAN VALUE DESIIED ~OR THIS CHANNEL

2. @

CHANNZL NUMEER: 3

FLEASE SNTER MEAN VALLE DESIRED FOR THIS CHANNEL

2.2 )

ENTER TIME STE? FOR START CF LIST AND RIZTURN

1

ENTER TIME STEP AT TIRMINATION OF LIST AND RETURN

209

ENTER 2 IF GRAPHICAL 2JUTAUT IS DESIRED

KEY 1 IF NUMERICAL LIST OF TIME SERIE3 I3 WANTED

1

NUMEZR OF DEGRZIEZ3 7 <ZTEDOM = @

ORTIONS ACTIVE IN ThHIS SUBFROGRAIM:

Q. ZXIT 2ROGRAM

1. FPRODUCE COMRLIX AMPLITUDZS FOR UNCCNDITIONAL SIMULATIONS

&. PRE-~ROCESS DATA TQ FRODUCE NECESSARY INPUT FOR R
CONDITIONAL SIMULATION -

S. SIMULATE TIME SERIZS FR0OM AMPLITUDES (USES QUT=LUT FR0OM
STEP #1. #3. OR #4.)

8. HELF

W T I P I I A N A 2 A IE T H I I N T I NE

(PLERSE ENTER YOUR CHOICE AND KEY RETURN)

DO YOU WANT TO SAVE THE CUTFUT FROM LAST O7TION
STEP ON A SEPARATE USER SPECIFIED FILE ? Y OR N
N NO OUTPUT

Frogrammed STOR

F>

a R .




1

[ 1]
ui
—
X
e
s
(L]

CONSOLE LIST FOR PREPROCESSOR
OPTION NO. 2

LA 2 A A A0 SR ARt Al Al I I R R R Y S L T R 20 R 2 R T R Y

~ROGRAM SIMULATES WAVE FROFERTIES BY FREQUENCY DOMAIN METHODS
FOR EITHER UNCONDITIONAL OR CONDITICNAL SIMULATIONS.
(WRITTEN BY LEON BORGMAN. LARAMIE. WYOMING)

PLEASE KEY RETURN TO CONTINUE .
AR S 22 R R AR S IR R R S R R R Ry Y e I T )

DO YOU WISH TO RSAD CUTPUT FRCM SREVIOUS RUNS
OF ORPTIONS #1 OR #2327 (Y = VES. N = NO
N
AR RSS2 ET AL RN R Y Y R Y T YT T S
ENTER R SR-CHARACTER TITLE FOR THE TImME 3SERIE3 DATA.
5/32/88 S:86 &M CONSQOLZ LIST FOR OFTIGN &
AT IS 0TI AT T I I I I I I I I I
ENTER A SQ@-CHARACTER SUMMARY OF THE TIME S5ZRIZS
DOCUMENTATION FOR FUTURE REFERENCE.
LIST QUTRAUT STORED ON JL J:LISTE.DAT
GRTIONS ACTIVE IN THIS SUBRROGRAM:
2. £XIT PROGRAM
1. PRODUCE COMPLEX AMFLITUDES FOR UNCONDITICNAL SIMUL_ATICNS
€. FPRE-FROCESS DATA TO PRODUCE NECES3ARY ;\FUT FOR R
CONDITIONAL SIMULATION
S. SIMULATE TIME SERIES FROM QMDLITUDES (USES QUTRUT =0m
STEFR #1. #3. QR #4.)
8. HELP
AR 22 2SI ST LY L TR Y Y R R gy
(PLEASE ENTER YQUR CHOICE AND KEY RETURN)
2 OPTION NO.

(=3

ENTER SFECTRAL-LINE CUTOFF FRACTICN. (NCTZ: A Sya_
VALUE IS GOOD. ONLY THOSE LINES GIVING VAR: Q\_g CINTRIBUTICN
GREATER THAN OR EQUAL TO (CUTUFF*LARGEST SIECTR INE)Y ARE
KEPT
0. 20221
el b A A AR A4S 2 2 2SS 2T I LT EY LY YN R N gpgpegngggg
ENTER SEED INTEGER FOR RQNDOM NUMBER GEMERATOR, Iiw
1357334
b A RS A2 2L I2 2SI LT T LT L T XL TT LY TARATN S H PRy
ENTER 10~T:s
I0RT=1 INDICATES DSPEC MATRIX IS COMPUTED A\ND TAEN
STORED FOR FUTURE USE IN A USER-SFECIFIED FILE.

SRt LA TAATEM ASATA UATATY T M AR = me, A

SRPTITES B N
AR B St

AW T i e B S e

_ a . it




P | - - PSSR § [ W

T2 ST R Yy R I T R R R YR T )
2

POINT V RERCHED

ENTER SILE NAME FR0OM WHERIZ THE DATA IS TO EBE READ.
J:DSPECL.DAT

FOINT W REACHED

POINT X REACHED

=OINT Y REARCHED

#OINT Z REACHED

P YT TSI L2 ST I R N IR R RS I L R LR
AMRLITUDE RANDCMNESS MENU

1. RANDOM =HASE, BUT WAVE ArRLITUDE DETEIMINISTIC AND
CONSTRAINED TO BE EQUAL TO0 &S.@*SART(S(F, TEETA))
S RANDOM FHASE AND RANDOM AmPLITUDE

FLEASE ENTER YOUR CHOICE
PP I Z 2 T TR L R R RN PRSI I I 22 2 2 222 2 2 A L L Y

20INT B REACHED

FOINT C REACHED

SOINT D RIALSED

NUMBER OF DIZHIZE3 OF =

OFTIONS ACTIVE IN THIS

2. EXIT 2RCGRAM

1. P RODUCE COmMPLEX AMPLITUDSES FOR UNCONDITICONAL SIMULATICNS

2. PRE-FROCESS DATA TO PRODUCE NECESSARY INPUT FOR A
CONMDITIONAL SIMULATION .

S. SIMULATE TIME SZITS FIAM AMPLITUDSS (LSES QUTRUT FI0M
STE= #1, #3. CR #4.)

8. ==L#&

I TR R I e TR A YRR S YL RS TS S Y Y
{FLEARSE ENTIR vYOUR CKHECICE RAMD KEY RETURN)

DO YOU WANT TGO SAVE THE QUTRUT FROM LAST CRTION
3TER ON A SERARATE USER SPECIFIED FILE ? Y GR N
J:0UTZ. DAT

Crzarammea STOR

>

Store output on OUT2.DAT.
Printer output is shown on LIST2.DAT.




- -

- CONSOLE LIST
OPTION NO. 3

EXI T AT EL S AL L AL L AR R YRR R R AN E L SRR Rl Rl

SRAM
R ZIT~ER

'NQ; '

':.xl.;..Hu.:t wRVZ
NCONDITIONAL OR
~ZON DOR3IMAN,

IRIFERITIES BY FREQULENMIY
CONDITIONAL S1m

LARAMIE, WY3M In

\_
-
)

TEN BY

Gl I

PLZASE KEY RETTURN 7O CONTINULE
Jo 3 A 3 A A6 T T I I N T T I I I U T B U6 I A6 T T F T I T T B AN A A et W B

T3 RIRD SUT

IR w2 LY

D0 YIU WiIBm
TTONS =3

73R

-

=G

Y .«'3 ?uE RO”QR"-

-xf" 4’|

DEVELOR
INPUT,.
(ULSES SUTAUT X0 37

8. H=ELR

PP YT L L T T Y T 2 2 1 R R R RS I SO R PR Ay

(FLEASE ENTER YOUR CHOICE AND MEY RETLAN)
3 OPTION NO.

MENU FOR OFTION #3 CONDITIONING
1. READ THE CONDITIONING TIME SERIZS
2. INPUT FROM CONSOLE 7 SINGLE ~OINT
1
THE GIVEN TIME S&ERIZS
J:B3TS3. DAT
AT A, XC(1.1,:¢
AT B, XC(l.l1.1)=

DF?Qﬂ
COMRLEX-VALJLZD ArRLI™
WHERE CONDITICNING

-

CONDITIONED IVEN

I3 _ESS

)|\ o
N

DM T
A D
INALT

)

THEN

=g,

SMRUT

TQ BI REZIAD FRIM L-AT

o
A0

)=+

1. 287Q74E+232
+1.3872745+22

ITER=1
ITER=2
ITER=Z
ITER=4
ITER=S
ITER=6
ITER=7
ITER=8
ITER=3
ITER=1Q
17T23=11
ML PR

ZRROR=+Z. 879785312633 1E~201
ERZOR=+1, 4961 46577852465 -2Q1
ERROR=+8. 3367803 7563081E-0032
ERROR=+6, 2565877831793 7E-202
ZRROR=+4, 7942818688569ZE-202
ERROR=+3, 386587227 170295~
ERROR=+4, 27938739941 164E-002
ERROR=+4, 8252003641025 1E-203
ERROR=+4, 12620938264 2E-M02

ERROR=+3, 7275487394033 1 E-Q0@2
ZRR0OR=+3, 6128806137320 E-Q22

TOOAYIr LT TRAAARAUTZLIATTAS AN

o

-

P R AT E LI A

e e e e e et e e e ————
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]
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L]
[T R 1]
%

e e e - A

A S ik PV TSP JUI R
ZRROR=+4, 31572 72QEESZIFE-RQS
ERRDR=+3.ESE7'S@7B:4=‘1"‘@@-
TRROA=+4, BERESIETLI7ISTE-222
ZIRROR=+4, 5A4 1 1327745454 E-202
ZRRCR=+4, ZIASTEL48Z41ESAT~QRE
ZRROR=+3, S2S638S0138S gqb"-@@h
ZRROR=+4, SEQI74LASIZRSTE-D2Z
TRRCR=+S, BRET7E454774573E-02
ZRROR=+H. Q22 74HETEZ1ATH4L4ZE-QDE
SRARCR=+3. SQI9E7S195438T3=-222
ZRACA=+1. 31 13CESHLLH7I2DE—~E1
ZRROR/=+1, 776533371 L2882 -721
-?RCQ=*3.4135'5548ug@43c—@@-
CRRCR=+4. 44515861 1 485773E-202

E?QDQ=+7-135635b3964889:‘@@g

ZIRCR=+04. 23835ZIEQIEIFITE-QA2

ZIRCR=+4, 5144953432281 7E-222

TRNCI=+4, 131323I1€196R7=-202

??:LQ“+Q.#&?73i7::-73J9:_®@h

TINI V=44, TTT7TT4LT

IATIR=+2, AZSLE88S
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TR A= +3, SE7338

TRIGR=+Z, 858383976 EE ISz -2

ZI3CR=+I, JLSIIETIZL LI~

ZIRCR=+:1, S4A23Z49AL827463=-D22

IRATR==-1, EEETIZISLHT7I3FIIZ-DE

TRRAGR=+E, EEIIETTEEIEST i -0

TRRAII=+3, £I7ESECOALE7IOAE-2DE

-
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: ELL L4641 E-QD!
TA7435332=-22
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LTz T - sy 1
TT= I3WR=R T DL 751137 .
Tz "IRR= 66537 j
1z z?n:a= LGIATIE~ |
) TRACK:= 29z a3g9:3% f
ITE 2?RD?=+S. 5071 QBTETIT-Z AT ‘
o7z TXAGR=+T. 7335 BT S TR 1
s Z?RDR=*7.Q*7646 38192Z3E~-221 ’
iz ZRROR=+1., TIVSSE L TEIF2TLZ~DD 1 =
N -?RGR=*1.1479,:-9:435 =201 '
s TIARGR=RT, 53T L FEAT46LTHEL - DDE 1
s IRYGR=+s, TATDZE 182 I ITZ-DAE

s TYI0R=-E, 21406447501 3165-228

T3 IRICA=+Z. 2IITIEE7IITLI2E-DOE }
1T TIRCR=+&, 315591 11334252 T~22 J
s ZRRCR=+1, 79544 TEST ISVTIT-22E 3
1= ZRRII=+1. 3537453823398 -2

=t IRRORA=+7. I7ATABISICB4ILHE-DD3

3.0 EXITED

TITIZAS ADTIVE In T-ih BLISRCOHRAM: _
Q. EIXIT ZROIIAT ,
3. JIVI_TO I IX-LBLLED Arsll SNDITIGNED Cw 30

wreZRE TONMDITIONING INRLT IS5 LEDS THAN A

SUTIUT TROM 3TIR #a.)

e R e a2 22 TS PSR S Y
{FLEARSZ EnTER YOUR CHOICE AND KEY RETURN)

rozranmad STCR
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CONSOLE LIST FOR OPTION NO. §
WITH
OUT3.DAT AS INPUT

TEFTTE RIS AT AL SIS RS ES S AL R LR RS AL AR S R d td L Al dnd Ny

SRIAIRAT SIYLOLATED WAVE TRIAEITIES By FREIJENIY DIYAIN yEITSCIE
T ZITAIT SNCONDITIONAL 2R de“'TIuNn- SIML_ATICNS.

UNRITTIZHN BEY LECN BORGMEn, LARRMIZ. WYIMING)

FoZAZE LIY ITTLSRN TO CONTINUE
[ FEEEFENEL RS RIS SIS AL RS L SRS Rl L R sl Sl L b bl

[ATAREN ‘,,EE' Vo= D
e
TOlS TeE TLLD IeE UIS ISEVISLS GLTTLUT?

JilaT2.55T INPUT

IITTIINE SITUNI I THIZ GLETROGRATM:

G. THIT 2RODRANM

. TRCOLIZ SO I AL .TUDZZ FOR UNCOMNDITIGNAL SIML_aTITNE

E. SRE-FROCESE DATA TS SRODUCE NECESSARY INDUT FOR
alaRV s I R~ | = :
s bhd & -t Do

S, 3IrLLATI TIvE 8¢ LITUDES (USES QUTRLT =30
STEZR si. =3. 2

R R Ry Y e L 22 B L Y LY
DR _ZESE ENTER YIUR CHOIZE AND KEY RETLAN)

S OPTION NO.
INTIR ASISE TO SIBVAL RATIO. AS WTIO OF MOISE
3TANDARD DEVIATION "2 SIZNAL 3TANDARD DEVIATICH

A,
S-RAANIL NUNMRER: M
)

~EA8E ENTZA MEAN VYALLZI 2IBIIED FSR T~IS C-ANNEL

1

2. &

; ToR TAIS L8NNIl
Q.2

T oomNNIL NLYXER: =

TLERRIE ZATER O CEON VRALJUE DISIITI R OTHIS CoRnnIo
3.2

SNTIR TIMEZ 3TZ® FOR START §F LI37T AND RITLAIN

i

ZATEY TINE STIA AT TIRMINATION OF LIST AnD RETUAIN
ey )

nT BARFHISAL QUT2LT

- “UMBRICQ LIST OF T

(1}
A
ittty
il

D
KEY £S5 IS WANTED

LTI o= -—rq.- C= =3ITIIHC" = QA
S B T T B Sk e T IE PO




- - e Ml e B A

Z. NECESSRIY InsUT FIR S

3. PoITLDEZS (LSEE SoTRuT TRIr A
Be =T

[ Z R XEEL LR LR AL E S L E RN AL ELER R YRS LR Y TR R R R j

*
(F.ER3E @NTER YOLR CHCIZE AnD #IY IETLRN)




CONSOLE LIST
OPTION NO. 4

[ EI T2 L2 L AR Al a 22X 22t R 2 R b sl hdlh bbbl d

SROGRAM SIMULATES WAVE RROFERTIZZ BY FREQUENCY DOMRIN METRODS
FOR ZITHZIR UNCONDITIONAL OR CONDITIONRL SIMULATIONS.
(WRITTEN BY LECN BORGMAN. LARAMIZ. WYOMING)

ALEASZ KEY RETURN TO CONTINULE
B e Y  t s 2l I SIS S LRSI RS IS L 2

DO YOU wiSH TO 3I8D JUTSUT FROw AREVIOUS RUNS
OF CPTIONS #1 OR #27 (Y = YE3. N = NG
Y

WRAT IS THZ STILE -amE FIR JAIVIOUS JuTFUT?

J:OLTE.DAT <—— INPUT
TITLE: S/83/88
DOCUMENTATION: €:32 FM
ISEID= 1334S677 ICHUZ= 2 = S1z NTS=
SRTIONS ACTIVE IN THIS SUBFRIGRAM:/® &. EXIT FROSRAM
4. DIVELO™ COMPLEX-VALLUED AMALITUDES. CONDITIONED O\ SIVEN
INPUT. WRERS CONDITIGNING INTZIRVAL EQUALS N.
(USES QUTAUT SI0M STER #2.)
8. RELP
(222222222 2222222222222 2222222222 X2 ¥
(FPLEASE SNTER YOUR CHRJICE AND <EY RETURN)
4 <—— OPTION NO.
THE GIVEN TIME SSRIES IS TO EI RIAD FARCM WHAT SILE7?
J:GTS4.DAT
OPTION 4: Jim=1 )
OPTION 43 JM=2
ORTION 4: JM=3
OFTICN 4: JM=6
OFPTION 431 JW=S
OFTION a: JM=4
QFTION 4: Jw=7

Pore

QPTION 4: Jv=3 These can easily be removed from
ORTION 43 Jw=3 FORTRAN code.

QPTION 4: Jm=10 > However, it is pleas.nt to see on
0A/TION 43 Jv=11

QFTION 43 Jwm:2 the console that the computer
OPTION 4: SMmi3 is moving along in the calculations.

OPTION 4: M=mi4
OPTION 4: Jm=1S
ORTION 4: _v=16
OFTION 4: J=t7
OFTION 4: Im=18

CETION 43 JM=13 ‘
- a0, PN




i

ORTION
ORTION
OPTION
OFTION
OFTION

- ORTION

ORTION
OFTION
ORTION
CPTION
OFTION
OPTION
CRTION
OFTION
ORTION
ORFRTION
O=TION
aOFTION
ORTION
QRTIGON
JRTION
CRTION
ORTION
OPTION
grTION
OrTION
OFTION
O=TION
o=TICN
O=TION
ORTICN
CRTION
C~TION
OFTION
C~TION
OFTION
OPTION
CETION
QRTICON
ORTION

~TION
OFTION
OFTION
OFTION
ORTION
OFTION
OFTION
CPTION
OFPTION
CPTION
SPTION
CFRTION
O~TION
OFTION
ORTION
CPTION
OPTION
OfTION
G~TION
OFTION
O~TION
CeTION

2RTION

ST MmN

43

JN=£5
IM=66
In=g7
Jm=c8
JIM=53
Im=72
Jn=71
JN=72
IM=73
JIn=74
Jn=7%5
Jm=76
JM=77
Jm=78
Jne73
JM=33
o M=81
Jr=n2
JM=A3
JM=84
JN=8S
T adl




SeTAON e o LnWEES
ORTION &4: in=8a9
OFRTION. 43 Jw=3Q

g~ 710N s Jv=3.
ORTION &: JIm=32
OATION &4: JYM=33
OFTION 4: JM=Se
ORTION 43 JM=35
QETION &4: JW=36
CETION 4: JIm=37
CrRTI DN 43 J¥y=338
goTION 4: Jwe=39
““TIDN 43 Jw=10Q
CRTICN 4: =141
OFTICN 4: JSim=.
02TION 4: IM=123
SPETION 43 Jr=:124
ISTION 43 IN=123
OFTICN 4: Jvw=1@6
ORTION 43 IM=13127
ORTION 4: Siv=3148
OFTION &3 JM=1Q3
CETION 4: Ih=110Q
OSTION 4: SM=111
OFTION A4: oM=l:iE
OFTION 4:; Jm=.13
ORTION 4: Cci=" 04
QRTION 43 JWw=1.9
CRTION 4: JM=-"1§
UHTLUN 43 JFr=21.7
CcPTI0 43 Jy=118
“'*’DN 4y JM=119
CETION 4: JMm=122
CATION 4: Sin=Ig1
OFTION 4: M=, 322
ORTICN 4: SM=123
OFTION 4: Jiv=lz4
OPTION 4: SHM=.35
QFPTION 4: JIM=126
OFTION 4: Jn=127

OFTIONS ACTIVE In T=IS SUBSRCSRAM:/° Q. EXIT 2ROUGRAT
4. DEVELOS COMPLEX-VA_UED AMPLITUDES, COGADLTICNED ON SIVEN
INFUT. WHERZ CONDITIONING INTEIVAL ITLALS N
(USES OUTPUT TROM STER #2.)
8. HELF ‘
TP TIYZIE22YXEYER YIRS 22X 2 2L L2 2 2 2 2 2 2 2 0 3 e I 5 o W F b N
(BLEASE ENTER YOUR CHOICT AND KEY RETURM)
2 .
DO YOU WANT TO SAVE T=E QUTRUT FROM LAST OFTION
STES ON A SEPARATE USER SFECIFIEZD FILE ? ¥ IR N
Y
SPLEASE SNTER THE SI_IZ NAME FOR 570 INGE
J:0UT4. DAT OUTPUT FILE

Proarammed STO~

F>




CONSOLE LIST FOR OPTION NO. 5§
USING OUT4.DAT AS INPUT

LA A AR S 2 A Al R e 22T S YRR E YRR YR L LR ey )

FROGRAM SIM'LQTEg WAVE FROSERTIZS BY FREQUENCY DOYARIN METHODS
FOR EITHER UNCONDITIONAL OR COMDITIONAL SIMULATIONS.
(NRITTEN BY LEON BORGMAN., LARAMIE, WYOMING)

\ PLEASE KEY RETURN TO CONTINUE
‘ LA R R R R L L I

DG YOU WiSH TO READ QUTFUT FROM SREVIOUS RUNS

OF SRTIONS #1 OR #22 (Y = YZ3. N = NO

Y

WHRT I3 THE FILE NAME FIR

L _ J:0uT4.DAT  INPUT _

4 ORTIONS ACTIVE IN THIS SURFIDGIAM:

2. EXIT FROGRAM

. PRODUCE COMPLEX AMPLITUDZIS FOR ULNMCONDITIONAL SIMULATISNS

. PRE-PROCESS DATR TO FRCDUCE NECZSSARY INFUT FOR A
CONDITIONAL SIMULATION

S. SIMULATE TIME SERIES FROM AMPLITUDES (USES OUTSUT FI0M

STER #1, #3. OR #4.)

8. HELF

WIS 3 36 T 6 6 6 b e I B W W Fe I W T T B W T Fo Fo I W W W oW B W W A6 WA W N
(FLEASE ENTER YOUR CHOICE AND KEY RETURN)

s OPTION NO.
ENTER NOISE TO SIGNAL RATION. AS RATIO OF ANQISE
STANDARD DEVIATION TO SIGNAL STANDRRD DEVIATION

'REVIOUS SUTRLT?

iy

2.2
i CHANNEL NUMBER: 1
PLEASE ENTER MEAN VALUE DESIRED ~GR T~IS C-aANMEL
2.2
CHANNEL NUMBER: 2
4 PLEASE ENTER MEAN VALLE DISIRED FCR THIS C-ANNSL
2.2
r CHANNEL NUMESR: 3
PLEASE ENTER MEAN VALUE DESIXIED FOR T~IS CRANNEL
o o. 0
L ENTER TIME STEZF FOR START GF LIST AND RETUARN
1
ENTER TIME STE> AT TESRMINATION OF LIST AND RETUIN
P2v. v}

- : ENTER @ IS GRARHICAL OUTPUT 1S DESIRED
p KEY 1 IF NUMERICAL LIST OF TIME SERIES IS WANTED
1

NUMRE? OF DEGREES 0OF =R DOM = Q




1o SROULCE ClMPizA aMem L et T € e GiD Tl S et o e T

2. PRE-FROCESS DATA TO ~FROUUCE NECESSARY INEUT FOR A
CONDITIONAL SIMULATION

S. SIMULATE TIME SZRIES ~F0M AMPLITUDES (USES OuTEuT ©30m
STER #i., #3. 0OR #4.)

8. HELFA

AL SRR L 2L R T R 2T T T TR Y T TR v

(RFLEASE ENTER YOQUR CHOICE AND KEY RETURN)

e

DO YOU WANT TO SAVE THE OUTAUT FROM LEST QRTION
STEF O A SEFARATE UJSER SBFECIFIED FILE ? Y OR N

N

Srogrammed STCR

=Y

Time series are stored in printer
listing LIST45.DAT
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-:181ImM7 CONSOLE LIST
OPTION NO. 7

3030 b 3 I Fe b 3 30 I W W T W 2 o I I AW o K AW I W R I W T I We AW W T BN BN

FROGRAM SIMULATES WAVE PROFERTIES BY FREQUENCY DOMAIN METSODS
FOR EITHER UNCONDITIONAL SR CONDITIDNAL 3ImMULATIONS.
(WRITTEN BY LEON BORGMAN., LARAMIE, WYOMING)

ALEASE KEY RETURN TO CONTINUE
T A A3 I I AT K I U6 I TN AT A I I I I U I I TR

DO YOU WISH T3 READ OUTEUT FROM SREVIOUS RUNS
AS INFUT TOR THIS RLN? (Y = YES. N = NO
Y
AHAT 25 THT TILE NAME FSR TRIS INAUT?
J:0LUT4.DAT <———e INPUT
ORTIONS ACTIVE IN THIS SLBTICSRAM:
@. EXIT PROGRAM
7. PRODUCE Q REDULLEID S=T 0T amPL:ITUDES FOR A LOW RSSOLUTICW
REFRESENTION THE SEA SURFACE AND .KINEMATICS.
(USZS OUTRUT FROM STERS #1 OR STER #3,)
8. HELP
(A2 L2222 iS22 R X Y222 R YR Y R Y L R R R Y
(PLERSE KEY YOUR C-OICE AND RETUSRN)
7 «——— OPTION NO.
PLEASE ENTER THE LOWEST AMPLITUDE OF INTEREST
a. 1
QWKSRT _
DO YOU WANT TO SEE A COMPARISON OF THE SULL
RESOLUTION AND THE LOW RESOLUTION WAVE TIME HISTCRIES
AT X=@. Y=@ ? (Y OR N)
Y
ENTER TIME STEP. FOR START OF LIST AND RZTULRN
1
ENTER TIME STEP AT TERMINATION OF LIST AND RETUIN
2@
ENTER @ IF GRAFHICAL QUTERUT IS DESIRED
KEY 1| IF NUMERICAL LIST OF TIME SERIES I3 WANTED
Q
OFTIONS ACTIVE IN THIS SUBFROGRAM:
d. EXIT PROGRAM ) )
7. PRODUCE A REDUCZD SET OF AMPLITUDES FOR A LOW RISCLUTION
REPRESENTION THE SEA SURFACE AND KINEMATICS.
(USES OUTFUT FROM STEPS #1 OJR STEP #3.)
8. HELP
l.l’ifﬁ*ﬂii*!#'*0##QQQQ&**QQ!*QQQG&*#&GQ**Q*#***#%
(FLERSE KEY YQUR CHOICZ AND RETURN)

AM W DT TS @R T MTET DM NG A e .,

TR e e AT AR RN T T AR DTN oy, &




SR

Programmeq STCR

F>

List of low resolution amplitudes is
printed on line printer as shown in LIST7.DAT.
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DISTRIBUTION LIST

DTIC Alexandria, VA

GIDEP OIC. Cotona. CA

NAVFACENGCOM Code 03. Alexandria, VA

NAVFACENGCOM - CHES DIV. FPO-IPL. Washington, DC

NAVFACENGCOM - LANT DIV. Library. Norfolk. VA

NAVFACENGCOM - NORTH DIV. Code O4AL, Philadelphia, PA

NAVFACENGCOM - PAC DIV. Library, Pearl Harbor. HI

NAVFACENGCOM - SOUTH DIV. Library, Charleston, SC

NAVFACENGCOM - WEST DIV. Code 04A2.2 (Lib). San Bruno, CA

. PWC Code 101 (Library), Oakland. CA; Code 123-C. San Diego, CA: Code 420. Great Lakes, IL; Library

(Code 134), Pearl Harbor. HI: Library, Guam. Mariana Islands: Library, Norfolk, VA: Library. Pensacola.
FL: Library, Yokosuka. Japan: Tech Library. Subic Bay, RP
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